ABSTRACT
INTRODUCTION
Companies that develop, brand, and sell products increasingly outsource product design [1, 2] , a trend that has prompted concern from scholars and practitioners alike. Business strategy scholars caution that outsourcing design may jeopardize the firm's intellectual property, erode its internal capabilities, and even develop its current suppliers into future competitors [1, 3, 4] . The trade literature suggests that outsourced design projects are frequently late, over budget, or fail to meet requirements [5, 6] . Surveys of product development professionals find that many are suspicious of outsourcing design [2, 7] , with nearly a third of those at large firms believing that design outsourcing is a net liability to their company [8] . And yet the use of outsourced product development continues to grow [9, 10] , presenting an apparent paradox: Why are firms increasingly outsourcing design if both strategic theory and operational experience caution against doing so?
One possible explanation is that the literature has painted an unrealistically gloomy picture by focusing on the wrong metrics. Much of the trade literature lacks precision in how success is defined and measured. Some studies do not specify their outcome measures, but rather use vague terms such as "success" [11] , "struggled" and "disaster" [6] . Others conflate the causes of poor outcomes (e.g., "3 rd party lacked management ability") with their effects (e.g., "project failed to meet requirements") [5] .
The handful of academic studies on outsourced product development outcomes have been more precise, conceptualizing success as return on investment [12] , or design quality [13] , but it is unclear that these are the best approaches to use [14] . Whereas scholars of traditional (i.e., nonoutsourced) product development have extensively examined the meaning of success in that domain [15] , very little research has been done on the meaning of outsourcing success.
As part of a larger effort to document and explain outsourced product development outcomes, this paper examines the many meanings of success in this domain. Specific objectives are to: 1) identify meanings and measures commonly used by scholars and practitioners, 2) organize the identified measures into a typology of key success dimensions, 3) describe how client and consultant practitioners prioritize these dimensions, and 4) evaluate the suitability of the identified measures for use in descriptive and explanatory analysis. We begin by reviewing the success measures used in three streams of relevant literature. We then compare them to the results of our own in-depth interviews with 36 design consultants and consulting clients [14] . Finally, we describe the results of a survey in which 194 additional practitioners were asked to assess recent consulting projects. We use their responses to identify success measures overlooked in the literature and interviews, and to prioritize the key measures.
SUCCESS MEASURES USED IN PRIOR RESEARCH Traditional Product Development Literature
Early research on new product development sought to identify the determinants of product development success [16] [17] [18] . In doing so, scholars realized that success has many dimensions, each with a variety of measures [15] . Based on a review of 61 academic studies and a survey of 50 practicing product developers, Griffin and Page [15] identified 75 different success measures used in research and practice and organized them into five categories:
▪ Customer-acceptance measures such as customer satisfaction and revenue growth. ▪ Financial-performance measures such as attaining profitability goals and return on investment. ▪ Product-level measures such as development cost, timeto-market, and technical performance. ▪ Firm-based measures such as the percentage of sales generated by new products. ▪ Program measures such as the profitability of the firm's entire new product development program. In a later paper they recommended particular measures for each of several innovation strategies and concluded that customer satisfaction was appropriate for them all [19] . Meanwhile, Hultink and Robbin [20] examined whether managers' prioritization of the most commonly used measures differs depending on whether they take a short-term or longterm outlook. They too concluded that customer satisfaction was the most important and robust measure of product development success.
Outsourced Product Development Literature
Although the concepts of success and failure appear frequently in the outsourcing literature, little consensus exists on how to operationalize them. One approach defines success financially, measuring whether the outsourcing project commercialized a product, whether the project was profitable for the client firm, as well as its payback period [12, 21] . A second approach considers the quality of the resulting design, as measured by its performance, reliability, and/or cost [13] . A third approach measures non-financial benefits such as improved attitudes towards design and experience in managing it [21, 22] . A fourth approach focuses on project management concerns such as meeting schedule and budget objectives [5] , or minimizing the occurrence of "problems" [5, 12] or "interruptions to routine activity" [23] during the project. A fifth approach assesses the quality of the working relationship between the client and its design service provider [13] .
Relatively little research has been reported on how practitioners define and measure success. In a previous paper we described the preliminary results of our first thirty interviews with design consultants and clients [14] . We found that the consultants' conceptualizations of success included many dimensions, while the clients focused more narrowly on contractual fulfillment and project value. Due to the modest number and qualitative nature of the interviews, we could not quantify these findings at the time. The present paper picks up where that one left off, using survey data for quantification. Table 1 organizes the success measures identified from the literature and the interviews into a novel typology featuring seven distinct dimensions of outsourced product development success.
Customer Satisfaction Literature
Compared to traditional product development, the distinguishing characteristic of outsourced product development is that a significant portion of the design process is structured as a market transaction. This suggests that standard transaction assessment techniques such as customer satisfaction may be appropriate for measuring outsourced development success. 1 Coupled with the strong endorsement of customer (i.e., end-user) satisfaction in the traditional product development literature, it is surprising that none of the studies of outsourced product development have taken this approach.
Several approaches exist for assessing customer satisfaction, but central to nearly all is the premise that satisfaction results when the product or service meets or exceeds the customer's expectations [24] . For example, the American Customer Satisfaction Index considers the customer's overall satisfaction, the extent to which his expectations were met, and the comparison of his actual experience with a hypothetical ideal [25] .
Kano and colleagues argued that customers' expectations differ for various attributes of a product, and that some attributes may provoke a non-linear response, producing delight if present but no dissatisfaction if absent, or dissatisfaction if absent but no increase in satisfaction if present [26] . The Kano diagram, depicted in Fig. 1 , has been widely adopted to explain end-user satisfaction in product development, but it may also be useful to explain the satisfaction of the client firm in outsourced product development.
Collectively, these three streams of literature provide useful foundations for measuring outsourcing success, but also prompt several questions. How do practitioners prioritize the various measures when evaluating actual projects? What dimensions of success are performance attributes for client satisfaction with design services? Which measures should scholars use to assess success? Which measures are feasible for practice and research? Figure 1 : THE KANO DIAGRAM [26] .
METHODS
Whereas our prior research used in-depth interviews to explore practitioners' aggregate or abstract conceptualizations of success [14] , the present study asked respondents to assess the success or failure of particular projects. Shifting the unit of analysis in this way provides a means to confirm the interviewgenerated results, identify overlooked aspects of success, and quantify how practitioners prioritize the various success dimensions when assessing actual projects.
The study population consisted of the staff of U.S. design consultancies specializing in consumer, medical, and industrial products [27] , and the client personnel with whom they collaborate. Two different samples were used in an effort to reach all corners of the population. First, nineteen randomlyselected consultancies were invited to participate in a client satisfaction benchmarking study. Five agreed to participate, from which a total of 126 recently completed projects were randomly drawn for study. The consultancies identified one to four client and one to three consultant participants of each project to solicit feedback from, yielding a total of 184 client and 104 consultant survey recipients.
The second sample was identified directly from public records. First, five consultancies were randomly drawn from the fourteen that declined to participate in the benchmarking study. For these five, 230 recently completed projects were identified by searching U.S. patent applications for inventors publicly known to be employees of the consultancies and then following the network of patent records to its ends. A total of 784 client inventors on these projects were identified, of which 310 could be located via public records. Of these, 262 were selected to form the patent sample. Consultant inventors were not included out of respect for their employers' decisions not to participate in the study. Although the patent sample respondents were non-random in the sense that their projects had all generated patent applications, analysis of variance of the benchmarking sample results indicated that projects which generated a patent application differed in no other significant way from projects that did not generate an application.
Including the patent sample helped to balance the seniority level of the client respondents. The consultancies participating in the benchmarking study tended to solicit feedback from client project managers and executive sponsors, whereas the patent sample included many junior-level engineers and designers.
The selected recipients from each sample were mailed an 8-page questionnaire about their project. Consultants and clients received slightly different questionnaires, each tailored to their perspective as revealed by prior research [28] . 82 benchmarking client, 74 benchmarking consultant, and 38 patent surveys were returned. Eighteen patent surveys were undeliverable, yielding effective response rates of 44.6, 71.1, and 15.6%, respectively. All of the returned responses were usable, yielding a total sample of 194 practitioners evaluating 104 different projects.
Three distinct analyses were performed, each centered on a two-part question about the meaning of success:
To what degree do you consider this project a success?
Why or why not? _____________________________________________ First, the responses to the open-ended question were coded and counted. Next, regression analysis was performed to determine the effect of the content of the open-ended response on the numerical success rating. Finally, regression analysis was performed to explain the numerical success rating in terms of other success measures included on the survey. Standardized regression coefficients were used to judge the relative priority given to each success measure by the respondents in determining the overall success rating.
All three analyses were performed separately for client and consultant respondents and the results compared. Client responses from the benchmarking and patent samples did not differ significantly as to the meanings of success, so these two samples were pooled for the analysis and presentation of results.
Customer Satisfaction
Performance Attributes
Delighter Attributes
Must-Have Attributes
Presence of the Attribute 
Consultant Benefits
Profitability X Led to future work X Publicity generated for consultant X Developed consultant capabilities X Enhanced morale X Consultant's overall satisfaction X 6.3 -1.24 † Not used in prior research or identified in the interview phase n = 64 n = 60 * p < 0.05, ** p < 0.01
RESULTS

Consultant Priorities in Assessing Success
To quantitatively analyze the open-ended "Why or why not a success" question, each individual response was first abstracted to one or more codes representing the various success measures embedded in the response. For example, the response "the product is on store shelves and has won an award" references two measures of success: getting a product to market and winning a design award. In contrast, the statement "the client never allows enough for anything more than cursory design, and the primary contact was not a great collaborator" indicates failings on two dimensions: the quality of the design and the quality of the working relationship. In total, the 64 coded responses generated 144 mentions of 25 different success codes. The codes are listed in the first column of Tab. 1. Each code is affiliated with one of the success dimensions identified from the literature (the headings in bold font). No additional dimensions were discovered, but several of the codes had not been previously reported. These are marked in the table with a dagger.
The fifth column of the table indicates the percentage of consultant responses that mentioned each code. None of the responses pertained to Non-financial Benefits, and only a few pertained to Consultant Benefits. The most frequently mentioned codes were problems in project execution, the quality/elegance of the design, and the quality of the working relationship. From these data alone, it is unclear whether these codes were mentioned frequently because they are important to the consultants or because they occur (or fail to occur, as the case may be) frequently in practice.
To address this uncertainty, the second analysis examined the severity of each code's impact on the respondents' numerical success ratings, calculated as the difference in means between the ratings of respondents that mentioned the code and those that did not. 2 For example, respondents who mentioned in their open-ended response that the consulting project requirements were met rated their projects 0.38 points higher (on the 10-point scale) than those who did not. In contrast, respondents who noted that the requirements were not met had ratings that were, on average, 3.78 points lower than those who did not. The differences in means are listed in the seventh and eighth columns of Tab. 1, for both positive and negative mentions of the codes. Asterisks in the table indicate whether the values are significantly different from zero, as determined using the t-test. Figure 2 illustrates the results for a few of the codes to show the connection to the Kano satisfaction model. For example, the results suggest that meeting project requirements is a Must-Have attribute: failing to meet requirements dropped the consultants' success rating by an average of 3.78 points, while mentioning that requirements were met raised it by only 0.38 points. Repeat business is a mild Performance attribute as it had a shallow linear effect.
The strength of the codes' effects on the numerical success rating hint at how consultants prioritize the different success dimensions. The codes having the strongest effects were product to market, product successful in the market, consulting project requirements met, quality/elegance of design, problems in project planning, and client's overall satisfaction. A surprising result was the frequency and severity of problems in project planning. Respondents lamented how much more successful the project could have been had it been planned such that they could have done their best work. This stands in contrast to problems in project execution, which are mentioned more frequently but have little impact on the success rating.
A third way to quantitatively assess consultant priorities is to analyze the numerical success rating (Success) in terms of the other success measures. Table 2 presents Spearman's Rho correlations between the Success variable and sixteen other measures that were included on the consultant version of the survey. The Pearson's r correlations were very similar. Success is highly correlated with other holistic measures such as the consultant's overall satisfaction with the project (Consultant Satisfaction), his estimate of the client's satisfaction (Estimated Satisfaction), and his appraisal of how close the project came to a hypothetical ideal (Ideal). The correlations with the nonholistic product, process, and relationship factors are weaker but are generally in the expected directions. To examine the relative strengths of these factors, controlled for each other, a comprehensive regression model was constructed (Tab. 3). All factors were hypothesized to positively influence Success, with the exception of problems in project execution (Problems), which should negatively influence it. Ideal and Consultant Satisfaction were excluded from the model as they are both highly correlated with the dependent variable and likely are measuring the same underlying concept. The model was estimated using ordinary least squares regression. The standardized regression coefficients ("Std Beta") in the third column of the table indicate the effect that a one standard deviation increase in each explanatory variable has on the dependent variable Success, measured in standard deviations of the dependent variable.
For example, increasing consulting project requirements met (Requirements Met) by one standard deviation while holding all other variables constant increases Success by 0.062 standard deviations, while increasing Problems by one standard deviation decreases Success by 0.304 standard deviations. The results suggest that consultants' Success ratings are driven most strongly by whether the project budget was met (Budget Met), the quality of the working relationship (Working Relationship), the consultant's estimate of the client's satisfaction (Estimated Satisfaction), the publicity generated for the consultant (Publicity), the extent of problems in project execution (Problems), and whether the product won a design award (Award). All of these but Publicity are significant at the 99% confidence level. These six variables represent six 3 of the seven success dimensions identified in Tab. 1, suggesting that the dimensions represent independent aspects of success. 3 Although the Publicity variable is listed under the Consultant Benefits dimension in Tab. 1, it also encompasses elements of the Design Quality and Business Impact dimensions. To generate good publicity, a product must be well designed, go to market, and ideally be successful in the market. The consultant survey did not specifically ask about commercialization or market success because the clients were the better source for this information. The data so obtained from the clients were not included in the consultant success model because the consultants would not have used it in formulating their answer to the Success question (they would have used their own perception of the product's commercial success, which is proxied by the Publicity variable).
Two counterintuitive results are the negative coefficients for consulting project schedule met (Schedule Met) and the consulting project value to the client (Value to Client). The former is highly correlated with Budget Met, so the negative coefficient may simply reflect this multicollinearity. A parsimonious model would leave one of the two out, but both were included in this case to show which has the stronger effect. The negative relationship between Value to Client and Success may reflect the inherent trade-off between Value to Client and profit for consultant (Profitability). All else equal, a smaller project budget improves the consultant's perception of the project's value to the client but decreases consultant profit. Delivering high value increases the workload and stress on the consultant staff, which could also lower their perception of the project's success. Indeed, responses to other open-ended survey questions suggest that consultants often rated project value highly when they felt the client had milked more work out of them than the budget warranted. In the consultant's mind, the client got great value, but the project was not a complete success because it did not benefit both parties equally.
Client Priorities in Assessing Success
The analyses used for the consultant responses were repeated for the clients. The results of the open-ended response analysis are shown in Tab. 1. Compared to the consultants, there were fewer client responses because many of the clients skipped the open-ended part of the question. Nonetheless, fewer codes were necessary to abstract the client responses, and a large portion of the responses focused on the Business Impact and Design Quality success dimensions. The strengths of the code effects suggest that Design Quality is the biggest influence on client success ratings.
Meeting project requirements appears to be a Must-Have attribute. The quality/elegance of the design is a Performance attribute, having strong effects in both the positive and negative directions. Consultant work that could not be implemented had a strong negative effect. Most of the other effects were in the expected directions. An exception was the novel/revolutionary design code. The negative coefficient in the rightmost column resulted from responses such as "good concepts, but not product ready to drop into our design cycle" (novel, but requiring extensive rework). Table 4 presents correlations between the overall Success rating and nineteen other success measures included on the client version of the survey. Compared to the consultant case, the various success measures are more tightly intercorrelated. This may suggest that the clients' cognitive models for success are simpler: most measures of success align with each other, whereas in the consultant case they often do not. In the consultants' minds, success on one measure does not necessarily imply success on another. Table 3 hypothesizes a comprehensive model of the factors influencing a client respondent's Success rating. The various client satisfaction measures (willingness to rehire consultant, willingness to recommend consultant, etc.) were not included as explanatory variables because they likely result from a perception of success rather than cause it. Each explanatory variable was expected to positively influence Success, with the exception of the extent of rework required on the deliverables (Rework) and the extent of problems in project execution (Problems). The model was estimated using ordinary least squares regression. Three terms -Value to Client, Rework, and the extent of goodwill trust (Trust) -dominate the model, followed by product success in the market (Market Success) and whether or not the consultant's work was implemented (Implemented). All these effects are in the expected direction and are significant at the 95% confidence level. Strikingly, several of the measures used in past studies (ROI, Schedule Met, Budget Met, and Problems) have small effects after controlling for the other variables. It is possible that these variables influence the client's trust of the consultant (Trust), which does have a strong effect on the Success rating. Indeed, the correlations between Trust and both Schedule Met and Problems are quite high.
DISCUSSION
The results of the various analyses suggest several themes. First, the open-ended response analysis revealed that success has several distinct dimensions, each with many commonly used measures that do not all correlate with one another, as shown in Tabs. 2 and 4. Yet published studies of outsourced product development have often failed to define their measures of success [6, 11] , or have published the results of a subset of measures while implying that they are sufficient [5, 8, 12, 21] . In contrast, scholars of traditional product development have acknowledged the many meanings of success [15] , and suggested that some may be more appropriate in certain situations [19, 20] .
Unfortunately, many product development studies continue to use vague measures of success. For example, the well-known Product Development and Management Association's Best Practices Study reports new product development success rates in which each respondent answers the question using his own particular definition of success, which itself is not reported [29, 30] . While this acknowledges the diversity of practitioner priorities, it fails to reveal what they are. In the words of Hart, "much of the literature aimed at discovering what factors are associated with new product success has skilfully [sic] sidestepped the issue of what the essence of new product success is" [31] . The same can be said of more recent research on outsourced product development. The present study brings this essence to the fore, and the results suggest need for greater precision in measuring and reporting outsourcing project outcomes.
Three general approaches are possible. The exhaustive approach is to simply collect and report data using all relevant measures [32] . While comprehensive, this approach is resourceintensive to gather and time-consuming to interpret. An alternative approach would be to use a single holistic metric, though preferably one with crisper meaning than "success," "struggle," or "disaster." Client satisfaction is one such metric, and the results of the present study suggest that it is highly correlated with most other project outcome measures and is already part of practitioners' mental models [see also 14]. What's more, the science of measuring satisfaction is more theoretically and methodologically developed than that of measuring product development success and failure. Several well-tested instruments already exist, though they have yet to see extensive use in measuring knowledge-based business-tobusiness services.
A third approach, intermediate between the exhaustive and the holistic, would be to focus on a few measures that are particularly important for one reason or another. The Kano model provides one means to prioritize project outcomes, as it suggests that competition in the design services market will center around certain performance attributes while other attributes will be necessary simply to compete. These attributes will differ from one type of outsourcing to another, depending on the maturity of the market. For low-cost offshoring, simply meeting project requirements may be a performance attribute, whereas in the higher-end consulting market it is a must-have. An academic researcher might seek to identify the key performance attributes for the market of interest and focus on them. For consulting, two current performance attributes appear to be the quality/elegance of the design and the quality of the working relationship (Tab. 1). These are the measures in most need of academic understanding. A consultancy, on the other hand, might wish to identify delighter attributes to help distinguish itself from its competitors (assuming that it is already delivering must-have and performance attributes). Relatively few delighters were identified in this study, perhaps because the respondents provided the most manifest reasons when answering the "Why or why not a success?" question. Delighter attributes often serve latent needs, those that are unknown to the customer until presented to him.
A second way to prioritize project outcomes is to look at how they influence respondents' ratings of overall project success (Tab. 3). The results of these analyses suggest that much of scholarly work to date has focused on the wrong success measures. For example, very few respondents mentioned return on investment (ROI), only two-thirds of the clients could answer whether the project ROI was positive or not, and even those answers did not appear to strongly influence their assessments of project success. Instead, they were much more likely to think in terms of value, using the quality of the deliverable as the numerator rather than some faroff financial return. Likewise, process efficiency measures such as schedule and budget performance appear to be less powerful predictors of success than prior work would suggest. Interestingly, the consultants seemed to put more emphasis on budget performance than did the clients. This is likely because most projects were contracted on a fixed fee basis. If the budget were exceeded, the consultancy took the financial hit rather than the client firm. Lastly, the results suggest that problems are a component of project success but not a large one. Even focusing solely on unresolved problems, rather than all problems, the measure had little impact on client success ratings and only a moderate impact on consultant success ratings. The difference in priority between the two groups may suggest that the consultants are more attuned to what types of problems are critical and which are merely inconveniences. The results suggest that more research attention should be devoted to measures of value, working relationship quality, and client satisfaction. These have likely been ignored to date because of the limited methods and diversity of respondents used by past research.
A third broad theme emerging from the results is the marked difference in how consultants and clients define success. The clients put far more emphasis on value and design readiness, while consultants gave more priority to relationship quality and design elegance or novelty. This is surprising because the consultants compete on satisfying their clients and should therefore be attuned to what the clients consider successful. The observed differences in priorities may indicate that the consultants are in fact not well attuned to the client perspective. Indeed, our ongoing research suggests that their estimates of client satisfaction on particular projects are not very accurate. Perhaps part of the reason the consultants consider so many dimensions of success is that they do not know exactly which ones they should focus on. They may be working hard to deliver attributes that the client does not particularly value, such as novelty or elegance. The client ends up paying twice for unwanted design details: once in the project budget for the consultant's effort to add them, and then again when the client must rework the deliverable to remove them. Alternatively, it may be that such outcomes are leading-edge delighters that the clients are not yet aware of. Latent needs, as it were. A third explanation, perhaps the most likely of all, is that while design elegance and novelty may not be a priority for the current client, they may be important for the consultant in marketing its capabilities to future clients. Indeed, the high priority placed by consultants on publicity (Tab. 3) supports this explanation.
CONCLUSIONS
Research in outsourced design has been hindered by lack of consensus as to the meaning of success at the project level. This ambiguity makes it difficult to evaluate design outsourcing success rates, explain the causes of failures, and prescribe how best to manage outsourced projects. This paper identified the many measures of success used in research and practice, organized them into a typology featuring seven distinct success dimensions (Tab. 1), empirically evaluated their relative importance to client and consultant practitioners, and began to assess their suitability for use in explanatory modeling. The study extends the literature by quantifying client and consultant perspectives on success. The results suggest that past research may have focused on outcome measures that are not particularly important to practitioners.
The validity of the findings is enhanced by the use of a diverse set of respondents as well as multiple methods of data analysis. As with any research, the study is not perfect. In particular, the analysis of the effects of the open-ended response codes on the numerical success rating is statistically weak and sensitive to small changes in the data. A larger dataset would provide more reliable results.
Future research on the meaning of success in outsourced product development might shed light on lingering questions, such as how the must-have, performance, and delighter attributes differ between types of outsourcing, and how the prioritization of success dimensions differs based on the role and functional affiliation of the respondent, as well as the time horizon used to assess the project. Another avenue of research is to examine strategic, firm-level, definitions of outsourcing success in more detail. This study focused on the tactical, project level, but does success at the project-level necessarily imply success at the firm level?
